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(54) I-FRAME EXTRACT METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a bit rate and a 
processing load in the case of assembling composed 
coded video data into packets from being increased in 
the method for extracting packet stream data, consisting 
only of I-frames. 

SOLUTION: A video signal is compressed-coded, based 
on the MPEG protocol and packet stream data 4 divided 
data including obtained bit streams into optional packets 
are stored on a magnetic disk 33A. In the case of 
processing packets, address information of I-frames 
which configure one picture of video signals and address 
information at a head packet of a packet stream, 
including the I-frames and address information in a final 
packet of the packet stream including the I frames are 
described in an access table 5. The access table 5 is 
recorded on a magnetic disk 33B and packet stream 
data including a desired I-frame are extracted from the 
packet stream data 4 t based on the access table 5. 
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English Translation of JP laid-open 11-18051 

[Claims ] 

1. An I frame extraction method comprising the steps of: 
generating the data including a bit row that is obtained 

by compressing and coding an image signal on the basis of an 
MPEG protocol; 

dividing said data into arbitrary packets and recording 
them on a first recording means; 

creating an access table , in which the address information 
of an I frame composing one screen of said image signal, the 
address information at a head packet of a packet row including 
said I frame, and the address information at a last packet of 
a packet row including said I frame are described; 

recording said access table on a second recording means 
other than said first recording means; and 

extracting the packet row data including a desired I frame 
on the basis of said access table upon reading the data of the 
packet row from said recording means, in which the packet row 
is recorded, and extracting the packet row data that is composed 
of only the I frame by editing the bit row in said extracted 
packet row data . 

2. An I frame extraction method comprising the steps of: 
generating the data including a bit row that is obtained 

by compressing and coding an image signal on the basis of an 
MPEG protocol; 
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after dividing said data into the arbitrary packets, 
recording a packet stream to be system-coded on the basis of 
an MPEG protocol and be outputted on a first recording means; 

creating an access table , in which the address information 
of an I frame composing one screen of said image signal and the 
information of a bit row other than the I frame, which is mixed 
with the I frame in the packet stream are described; 

recording said access table on a second recording means 
other than said first recording means; and 

extracting a packet stream including a desired I frame 
on the basis of said access table upon reading the packet stream 
from said first recording means, in which said packet stream 
is recorded, and extracting the packet stream that is composed 
of only the I frame by editing the bit row in said extracted 
packet stream. 

3 . The I frame extraction method according to claim 2 , 
comprising the step of, when the bit row obtained upon 
system-decoding said packet stream that is composed of only the 
extracted I frame corresponds to the compressed and coded' data 
in the MPEG protocol, decoding said compressed and coded data 
on the basis of the MPEG protocol. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 
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The present invention relates to an I frame extraction 
method in a video server apparatus and a terminal device that 
are used for a video on demand (VOD) system and a video library 
system or the like to distribute a compressed image represented 
by, for example, an MPEG 2 through a network. 
[0002] 
[Prior Art] 

In an image distribution apparatus such as a video server 
or the like, a coding system of an image signal on the basis 
of an MPEG protocol is used in many cases. The MPEG basically 
performs inter-frame prediction coding, however, by 
periodically performing intra- frame coding , it becomes possible 
to reproduce the data from the middle of the program . In addition , 
by selecting and extracting the data of frames according to the 
inter-frame prediction coding, connecting these frames, and 
continuously reproducing, reproduction of a pseudo image can 
be realized at high speed. Hereinafter, the I frame means the 
frame data according to this inter-frame coding. 
[0003] 

As a conventional I frame extraction method, a technology 
described in JP-A-8-195925 has been known. As shown in FIG. 
5, according to this conventional I frame extraction method, 
an image signal to be accumulated is inputted in a coding apparatus 
31 to be compressed and coded. A bit row to be outputted from 
the coding apparatus 31 is supplied to a packetizing apparatus 



3 



32 and is distributed and stored in arbitrary packets to be 
packetized. The packetized data may be recorded in a first 
magnetic disk 33A. In the process of packetizing, an access 
table 35 is formed and recorded on a second magnetic disk 33B. 
[0004] 

FIG. 6 is a model view upon storing a bit row in a packet. 
In this figure, the bit row is outputted by the coding apparatus 
31. In order to packetize the data of the bit row, the data 
is cut from the bit row within a predetermined size to be stored 
in each packet. The packetizing apparatus 32 may prevent the 
bit rows in the different frames from being stored in the same 
packet. For example, when part of the bit row is stored in a 
certain packet, by storing the data having no influence on 
decoding, for example, Stuffing byte (Oxff) to cover the remains 
of the bit row, the packet may be completed. 
[0005] 

When the I frame extraction such as special reproduction 
or the like is needed, an access table managing portion 37 reads 
out the access table 35 managed by the access table managing 
portion 37 itself from a magnetic disk 33B, and with reference 
to this , the access table managing portion 37 may decide a position 
of the data to be read out within packet row data 34. A stream 
reading portion 36 is configured so as to read the data at the 
position that is decided by the access table managing portion 
37 from among the packet row data 34 that are accumulated on 
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a magnetic disk 33A. 
[0006] 

According to this apparatus, the coding apparatus 31 may 
compress and code the inputted image signal on the basis of the 
MPEG protocol to output the bit row. Receiving the bit row, 
the packetizing apparatus 32 may distribute and store the I frame 
and the other frames in the different packets, respectively, 
and may record them on the magnetic disk 33A. In addition, in 
the process of packetizing, the access table 35 indicating the 
position of the packet, in which the bit row composed of only 
the I frame is stored, is recorded on the magnetic disk 33B. 
When transmitting an image stream from a video server 41, or 
when reproducing the data from the middle of the content 

(information) and performing reproduction at high speed such 
as fast-forwarding or the like in the image reproduction at the 
terminal, it is possible to effectively read out the 
corresponding packet data including the I frame with reference 
to the access table 35. 

[0007] 

[Problems that the Invention is to Solve] 

According to the conventional I frame extraction method, 
before recording the bit row on the magnetic disk, it is needed 
to distribute and store the bit row in the packet for each frame 
in advance. In addition, when the bit row is packetized with 
a fixed length, in order to distribute and store the bit row 



for each frame, the operation to cover the packet length .by the 
bit row that is not related to decoding is necessary, and in 
accordance with this, the bit rate tends to increase as compared 
to the coding data amount of the image. Therefore, the problem 
of the conventional I frame extraction method is to solve this . 
[0008] 

The present invention has been made taking the foregoing 
problems into consideration and an object of which is to provide 
an I frame extraction method that is more adopted to 
general-purpose packetizing on the basis of the MPEG protocol 
without increasing the bit rate as compared to the conventional 
method . 
[0009] 

[Means for Soling the Problems] , , 

The invention set forth in claim 1 is characterized by 
generating the data including a bit row that is obtained by 
compressing and coding an image signal on the basis of an MPEG 
protocol; dividing the foregoing data into arbitrary packets 
and recording them on a recording means; upon packetizing, 
creating an access table, in which the address information of 
an I frame composing one screen of the foregoing image signal, 
the address information at a head packet of a packet row including 
the foregoing I frame, and the address information at a last 
packet of a packet row including the foregoing I frame are 
described; recording the foregoing access table on a recording 
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means other than the foregoing first recording means; and 
extracting the packet row data including a desired I frame on 
the basis of the foregoing access table upon reading the data 
of the packet row from the foregoing recording means, in which 
the packet row is recorded, and extracting the packet row data 
that is composed of only the I frame by editing the bit row in 
the foregoing extracted packet row data. 
[0010] 

The invention set forth in claim 2 is characterized by 
generating the data including a bit row that is obtained by 
compressing and coding an image signal on the basis of an MPEG 
protocol; after dividing the foregoing data into the arbitrary 
packets, recording a packet stream to be system-coded on the 
basis of an MPEG protocol and be outputted on a recording means 
upon system-coding, creating an access table, in which the 
address information of an I frame composing one screen of the 
foregoing image signal and the information of a bit row other 
than the I frame, which is mixed with the I frame in the packet 
stream are described; recording the foregoing access table in 
a recording means other than the foregoing first recordingmeans ; 
and extracting a packet stream including a desired I frame on 
the basis of the foregoing access table upon reading the packet 
stream from the foregoing recording means , in which the foregoing 
packet stream is recorded, and extracting the packet stream that 
is composed of only the I frame by editing the bit row in the 
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foregoing extracted packet stream. 
[0011] 

The invention set forth in claim 3 according to the I frame 
extraction method set forth in the above described claim 2 is 
characterized by receiving the packet stream that is composed 
of only the extracted I frame, and when the bit row obtained 
upon system-decoding the foregoing packet stream corresponds 
to the compressed and coded data in the MPEG protocol, decoding 
the foregoing compressed and coded data on the basis of the MPEG 
protocol . 
[0012] 

[Mode for Carrying Out the Invention] 

Hereinafter, the embodiments of an I frame extraction 
method in a video serer apparatus and a terminal device according 
to the present invention will be described in detail with 
reference to the drawings below. 
[0013] 

<A first embodiment> 

FIG. 1 is a block diagram showing a configuration of a 
video server apparatus 11 to realize an I frame extraction method 
in the first embodiment according to the present invention. 
[0014] 

As shown in the drawing, an image signal is supplied to 
a coding apparatus 1 . The coding apparatus 1 serves to compress 
and code the image signal on the basis of the MPEG protocol. 
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Then , the coded MPEG data is arranged into a bit row to be inputted 
in a packetizing apparatus 2 . The packetizing apparatus 2 serves 
to input the bit row of the image data and to packetize it. Upon 
packetizing, the packetizing apparatus may packetize the bit 
row independently of the information of the bit row, and 
simultaneously, in the packet row, the packetizing apparatus 
2 may form an access table 5, in which the address information 
of the I frame composing one screen of the image signal, the 
address information at a head packet of the packet row including 
the I frame, and the address information in the last packet of 
the packet row including the I frame are described. The packet 
row of the image data are recorded on a magnetic disk apparatus 
33A for each program, and further, an access table 5 is recorded 
on a magnetic disk apparatus 33D. 
[0015] 

FIG. 2 is an explanatory view showing a method to store 
a bit row in a packet and a format of the access table 5. In 
FIG. 2 (a) , the bit row is outputted by the coding apparatus 1. 
In order to packetize the data of the bit row, cutting the data 
from the bit row within a predetermined size and storing them 
into each packet, a packet row shown in FIG. 2(b) is formed. 
In addition, the access, tables 5 having the data showing the 
position of the packet row to be formed in the process of 
packetizing are described for each I frame. The information 
of the access table of the nth I frame may include an IFP (a 
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head address of the I frame) , an IDL (a data length of the I 
frame) , an FP (a head packet address) , a FPH (a head packet header 
length) , an FPP (a head packet length) , an LP (a last packet 
address) , and an LPP (a last packet length) . 
[0016] 

The image data that is coded on the basis of the MPEG protocol 
can be reproduced from the middle of the program only from the 
bit row including the I frame. When the extraction of the I 
frame corresponding to the image data to be read such as special 
reproduction or the like is needed, an access table managing 
portion 7 reads out the access table 5 managed by the access 
table managing portion 7 itself from the magnetic disk 33B, and 
with reference to this, the access table managing portion 7 may 
decide a position of the data to be read out within packet row 
data 4 . A stream reading portion 6 may read the bit row in the 
packet including the corresponding I frame that is accumulated 
on the magnetic disk 33A on the basis of the data at the position 
that is decided by the access table managing portion 7 . 
[0017] 

A stream edit portion 8 may calculate the following two 
formulas in the packet including the data other than the I frame 
at the front end of the I frame according to the information 
of the access table 5. 
[0018] 

[An address of the data (1) other than the I frame] = FP + FPH 
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[0019] 

[A length of the data (1) other than the I frame] = IFP - (FP 

+ FPH) 

[0020] 

In addition, the stream edit portion 8 may calculate the 
following two formulas in the packet including the data other 
than the I frame at the last end of the I frame. 
[0021] 

[An address of the data (2) other than the I frame] = IFP + IDL 
[0022] 

[A length of the data (2) other than the I frame] = (LP + LPP) 
- (IFP + IDL) 
[0023] 

On the basis of the above described each calculation result , 
when the I frame extraction such as special reproduction is 
required, the access table managing portion 7 may read out the 
access table 5 shown in FIG. 2(c) managed by the access table 
managing portion 7 itself from the magnetic disk 33B, and may 
decide a position to be read within the packet row data 4 as 
referring to the access table 5. The stream reading portion 
6 reads out the data of the position that is decided by the access 
table managing portion 7 from among the packet row data 4 
accumulated in the magnetic disk 33A and outputs it to the stream 
edit portion 8 . The stream edit portion 8 outputs the packet 
row from the output portion 9 by converting the received data 
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other than that of the I frame into a Stuffing byte (Oxf f ) having 
no influence on decoding. FIG. 2 (d) is a model view of the 
packet row to be outputted from the output portion 9 . By decoding 
this packet row, it is possible to extract the I frame 
corresponding to the image data to be read. 
[0024] 

According to the above described embodiment 1 , by providing 
the access table , in which the address information of the I frame , 
the address information at the head packet of the packet row 
including the I frame, and the address information in the last 
packet of the packet row including the I frame are described, 
upon packetizing, without necessity to distribute and store the 
I frame and the other frames into the different packets, 
respectively, it is possible to divide the I frame into the 
arbitrary packets and to store them. Upon reading, on the basis 
of the address information of the I frame , the address information 
of the head packet , and the address information of the lastpacket, 
the I frame can be extracted. 
[0025] 

<A second embodiment> 

In the next place, the second embodiment to realize the 
I frame extraction method according to the present invention 
will be described with reference to FIG. 3. 
[0026] 

FIG . 3 shows the configurations of a video server apparatus 
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13 and a terminal device 14 according to the second embodiment 

of the present invention. 

[0027] 

As shown in the figure, the coding apparatus 1 serves to 
compress and code the image signal on the basis of the MPEG protocol 
The MPEG data that is coded here is arranged in a bit row to 
be inputted in a packetizing apparatus 52. The packetizing 
apparatus 52 serves to input the bit row of the image data and 
to packetize it. Upon packetizing, the packetizing apparatus 
52 may packetize the bit row independently of the information 
of the bit row and may output the packet row shown in FIG. 4 
(a) . A system encoder 510 may receive this packet rows, may 
system-code the packet row on the basis of the MPEG protocol 
and may output a packet stream. Here, the system-coding is to 
time-division multiplex a coded bit row of video, 
audio or the like, that is individually coded, including 
synchronization to make them into one data row. Upon 
system-coding, the system encoder 510 may form an access table 
55, in which the above described address information of the I 
frame composing one screen of the image signal and the information 
of the bit row of the frame other than the I frame, which is 
mixed with the I frame in the packet stream, are described. On 
the magnetic disk 33A, the packet rows of the image data are 
recorded for each program, and further, the access table 55 is 
recorded on the magnetic disk 33B. 
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[0028] 

As sorts of the system encoded on the basis of the protocol 
of the MPEG 2, two sorts, namely, a program stream (PS) and a 
transport stream (TS) are defined. 
[0029] 

A TS packet shown in FIG. 4(b) means an output format in 
the case that the packet row data is system-coded into a transport 
stream in the system encoder 510. The packet row data that is 
generated by the packetizing apparatus 52 is stored in the TS 
packet of a fixed length (188 byte) . A TS packet (A) shown in 
FIG. 4(c) and a TS packet (B) shown in FIG. 4(d) indicate a stream 
format in an output portion 59 upon distributing the data from 
a video server to the terminal. A format of the access table 
55 to be created by the system encoder 51 has different table 
formats depending on outputting the TS packet (A) and outputting 
the TS packet (B) . 
[0030] 

When outputting the TS packet (A) at the output portion 
59, the information of the TS packet including the I frame and 
the address information of the bit row other than the I frame, 
which is mixed with the I frame in the TS packet, are described. 
[0031] 

In addition, when outputting the TS packet in the output 
potion 59 , the information of the TS packet including the I frame 
and the packet header, and the address information of the bit 
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row other than the I frame and the packet header are described, 
and further, the information of the packet length that is 
described in the packet header is made "0" on the basis of the 
MPEG protocol . 
[0032] 

When the I frame extraction such as special reproduction 
is needed due to requirement of the terminal device or the like, 
the access table managing portion 57 may read out the access 
table 55 from the magnetic disk 33B that is managed by the access 
table managing portion 57 itself, and may decide a position to 
be read within the packet stream 54 as referring to the access 
table 55. The stream reading portion 56 reads out the data of 
the position that is decided by the access table managing portion 
57 from among the packet row data 54 accumulated in the magnetic 
disk 33A and outputs it to the stream edit portion 58. In 
accordance with the information of the access table 55 , the stream 
edit portion 58 may edit that data in the output portion 59 so 
as to be a stream format as a TS packet (A) shown in FIG. 4(c) 
or a TS packet (B) shown in FIG. 4(d). [0033] 

The stream outputted from the video server apparatus is 
inputted in a system decoder 511 of the terminal device 14 . The 
system decoder 511 may perform system-decoding and output the 
data to a switch 512 of an MPEG decoder 500. 
[0034] 

Here, if the stream format that is inputted in the system 
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decoder 511 is the TS packet (A) shown in FIG. 4(c) , the stream 
will be inputted in a decoding apparatus 515 through a path 514 
by the switch 512. In addition, if the stream format that is 
inputted in the system decoder 511 is the TS packet (B) , the 
stream will be inputted in a packet decoding apparatus 513 through 
the switch 512. 
[0035] 

In the packet decoding apparatus 513 , analysis and deletion 
of the packet header are mainly carried out. The data inputted 
in the decoding apparatus 515 does not include the bit row other 
than the I frame, so that by decoding this data, the I frame 
extraction corresponding to the image data to be read can be 
carried out. 
[0036] 

According to the above described second embodiment, upon 
system-coding the plural sorts of the data such as image, voice 
and the like, providing the access table, in which the address 
information of the I frame and the information of the bit row 
other than the I frame, which is mixed with the I frame in the 
packet stream, are described, it is possible to packetize the 
bit row independently of the information of the bit row upon 
packetizing. Upon reading, by selecting the bit row of the I 
frame on the basis of the above described each information of 
the access table, the I frame extraction can be carried out. 
[0037] 
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[Advantage of the Invention] 

According to the first embodiment of the present invention , 
upon packetizing, by providing the access table, in which the 
address information of the I frame, the address information of 
the head packet of the packet row including the I frame, and 
the address information of the last packet are described, without 
necessity to distribute and store the I frame and the other frame 
into the different packets, respectively, the I frame can be 
divided and stored into the arbitrary packets. Upon reading, 
the I frame extraction can be carried out on the basis of the 
address information of the I frame, the address information of 
the head packet of the packet row including the I frame, and 
the address information of the last packet. Thereby, a load 
of the processing upon packetizing the compressed and coded data 
of the image data is decreased, and without increasing of the 
bit rate, the I frame extraction can be carried out. 
[0038] 

According to the above described second embodiment, upon 
system-coding the plural sorts of the data such as image, voice 
and the like, providing the access table, in which the address 
information of the I frame and the information of the bit row 
other than the I frame, which is mixed with the I frame in the 
packet stream, are described, it is possible to packetize the 
bit row independently of the information of the bit row upon 
packetizing. Upon reading, by selecting the bit row of the I 
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frame on the basis of the above described each information of 
the access table, the I frame extraction can be carried out. 
[Brief Description of the Drawings] 

FIG. 1 is a block diagram showing a video server apparatus 
to realize an I frame extraction method according to a first 
embodiment of the present invention. 

FIG. 2 is a format model view of a bit row, a packet row, 
an access table for special reproduction, and a packet row after 
edited according to the first embodiment of the present 
invention . 

FIG. 3 is a block diagram showing a video server apparatus 
to realize an I frame extraction method according to a second 
embodiment of the present invention. 

FIG. 4 is a format model view of a packet row, a TS packet, 
and a TS packet (A) or a TS packet (B) to be sent to a terminal 
according to the second embodiment of the present invention. 

FIG. 5 is a block diagram showing a video server to realize 
a conventional I frame extraction method. 

FIG . 6 is a model view of a bit row and a packet row according 
to the conventional method. 

[Description of the Reference Numerals and Signs] 

1, 31: coding apparatus 
33A, 33B: recording means 

2, 32, 52: packetizing apparatus 
4, 34: packet row data 
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5, 35, 55: access table 

6, 36/56: stream reading portion 

7, 37, 57: access table managing portion 

8, 58: stream edit portion 

9, 39, 59: output portion 
54: packet stream 

500: MPEG decoder 
510: system encoder 
511: system decoder 
512 : switch 

513: packet decoding apparatus 
514: path 

515: decoding apparatus 
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FIG. 1 

1. CODING APPARATUS 

2. PACKETI Z ING APPARATUS 

3 . VIDEO SERVER APPARATUS 

4 . PACKET ROW DATA 

5. STREAM EDIT PORTION 

6. STREAM READING PORTION 

7 . ACCESS TABLE MANAGING PORTION 

8 . ACCESS TABLE 

FIG. 3 

9. CODING APPARATUS 

10. PACKET I Z ING APPARATUS 

11. SYSTEM ENCODER 

12. PACKET STREAM 

13. ACCESS TABLE 

14. VIDEO SERVER APPARATUS 

15. STREAM READING PORTION 

16. STREAM EDIT PORTION 

17. ACCESS TABLE MANAGING PORTION 

18. SYSTEM DECODER 

19 . MPEG DECODER 

20. PACKET DECODING APPARATUS 

21. DECODING APPARATUS 

22. TERMINAL DEVICE 
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FIG. 5 

1. CODING APPARATUS 

2. PACKET I Z ING APPARATUS 

3 . VIDEO SERVER APPARATUS 

4 . PACKET ROW DATA 

5. STREAM READING PORTION 

6 . ACCESS TABLE 

7 . ACCESS TABLE MANAGING PORTION 

FIG. 6 

8. BIT ROW 

9. DATA (1) OTHER THAN I FRAME 

10. I FRAME 

11. DATA (2) OTHER THAN I FRAME 

12 . PACKET ROW 

13. DATA (1) OTHER THAN I FRAME 

14 . PACKET HEADER 
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